Objectives. This study used a Cox proportional hazards model to determine whether neighborhood characteristics are associated with risk of readmission for childhood asthma independently of individual characteristics.
Public Health Reports / January-February 2009 / Volume 124 Asthma, the most common chronic disease of childhood in the U.S., affects about 14% of the nation's children. 1 In 2004, 198 ,000 children were hospitalized for asthma, 2 which is the second most common reason for hospitalization in U.S. children. Hospitalizations for pediatric asthma have been increasing in the U.S. during the past decade but have recently plateaued at historically high levels. 3 Despite this plateau, the prevention of pediatric asthma hospitalizations is an important public health goal, given evidence that hospitalizations for childhood asthma in recent years may represent more severe exacerbations compared with earlier years, 2 coupled with substantial associated health-care costs. In 2004, pediatric asthma hospitalizations in the U.S. were responsible for $330 million in charges. 4 Identifying children at high risk for an asthma-related hospitalization is particularly challenging because less than 10% of children with asthma will have an asthma-related hospitalization during a given year.
Various approaches have been used to identify children at high risk for an asthma-related hospitalization, including multivariate analyses of hospital discharge data, [5] [6] [7] [8] computer-based modeling of administrative claims data, 9 spatial analysis of asthma hospitalization rates, [10] [11] [12] [13] [14] [15] and literature reviews. 16, 17 Asthma hospitalization rates for U.S. children are significantly higher among African American, 2, 5, 7, [18] [19] [20] [21] [22] Hispanic, 5, 7, 23 Medicaid-enrolled, [24] [25] [26] [27] and urban poor individuals, especially children living in close proximity to environmental pollutants. 5, 7, [10] [11] [12] [13] [14] [15] 25, [28] [29] [30] [31] The relative importance of each factor in identifying children with the highest asthma hospitalization rates, however, is not consistent across U.S. studies and remains controversial. For example, U.S. studies have documented asthma hospitalization rates 2.0 to 4.0 times higher for black children than for white children. 3, 20, 32 Other studies that have modeled racial/ethnic variation in pediatric asthma hospitalization rates have found that racial/ethnic differences in hospitalization rates were attenuated after adjusting for age and gender, 6 income and insurance status, 25 or neighborhood-level poverty and residential racial segregation. 7 In asthma surveillance systems it is important to differentiate between new and repeat hospitalizations for childhood asthma. Children with repeat hospitalizations for asthma may be qualitatively different from children with a single admission for asthma with respect to severity of disease, access to preventive care, or exposure to environmental pollutants. Therefore, distinguishing between the two types of admission patterns has merit. 33 Readmission rates have varied from 12% among children readmitted for asthma within 180 days of their initial asthma discharge, 33 to rates of 30% to 59% among pediatric patients hospitalized during a 10-year period who had at least one readmission within that interval. 34 Cofactors associated with increased risk of readmission for childhood asthma have been well summarized elsewhere, 34 although at present there is no comprehensive agreement about the factors related to asthma readmissions among children. Factors associated with pediatric asthma admissions in general appear to be the same factors that make risk for readmission more likely, including African American race, Medicaid insurance, and poverty, all of which are highly correlated. [32] [33] [34] [35] [36] [37] [38] [39] [40] During an interval of 10 years, Bloomberg and colleagues reported that African American children with Medicaid health insurance were 1.3 times as likely to be readmitted for asthma than were African American children with commercial insurance or white children regardless of insurance type. 34 The evidence is less clear that living in a disadvantaged neighborhood increases the probability of repeat admissions for asthma, after race, 32, 35 insurance type, 35 or median family income 40 have been taken into account.
The absence of consistent evidence that repeat hospitalizations for childhood asthma vary by race/ethnicity, payer type, or neighborhood characteristics is not surprising. Race and socioeconomic status are closely linked in the U.S. and both factors affect the health of U.S. populations in complex ways. 41, 42 Additionally, within poverty neighborhoods, certain racial/ethnic and socioeconomic groups may be more severely affected by asthma than others. 42 Research conducted in the U.S. has shown that substandard housing is associated with a higher likelihood of exposure to asthma allergens, 17 and poor housing quality is disproportionately found in low-income, minority, urban neighborhoods. 12, 17 With a few exceptions, however, the relative importance of individual-and neighborhood-level factors in predicting repeat admissions for childhood asthma has rarely been studied. 32, 40 In this study, a Cox proportional hazards model was used to determine whether characteristics of neighborhoods (i.e., poverty, racial/ethnic minority concentration) were associated with risk of readmission for childhood asthma independently of a child's race and other individual characteristics. A previous study of hospital admissions for asthma in Rhode Island found substantial differences in hospitalization rates by age, gender, and race, 43 but did not consider whether hospitalizations for asthma were in part influenced by the social environment within which patients live. 17 Our premise is that asthma disparities research must examine and address both the sociodemographic characteristics of children hospitalized for asthma and the neighborhoods in which these children live. 45 In Rhode Island, all acute-care general hospitals are required to report discharge data to the state health department. 44 Rhode Island's Hospital Discharge Data are event-level files that include demographic information, clinical data coded to the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) and summaries of hospital utilization and charges. Census tract-level information was chosen as the unit of geographical analysis because it was the smallest available geographical unit in both datasets. Census tracts are small, relatively homogeneous statistical subdivisions of a county, which usually has 2,500 to 8,000 people. 46 We created a longitudinal patient-specific file from the event-level file using two patient identifiers: date of birth and a unique medical record number for tracking patients over time. Rhode Island is one of a few states with an asthma surveillance system that can differentiate between the number of individuals hospitalized and the number of admissions, the latter of which can be numerous during an individual's lifetime. 33 A pediatric asthma hospitalization was defined as a primary diagnosis of asthma (ICD-9-CM code 493) or a primary diagnosis of respiratory illness (ICD-9-CM codes 460-496) with a secondary or tertiary diagnosis of asthma. 36 Most surveillance systems define an asthma hospitalization as one for which there is a primary diagnosis of asthma. However, respiratory illnesses often coexist with a diagnosis of asthma, especially in children younger than 1 year of age, where a diagnosis of asthma may be difficult to make. 47 Therefore, our case definition of an asthma hospitalization was designed to capture all potentially preventable asthma-related hospitalizations, beginning with the index (i.e., first) hospitalization.
METHODS

Data and sample
The sampling frame included all 55,929 hospital discharges from 1999 to 2005 with a diagnosis of asthma in any diagnostic field ( Figure 1 ). Seventy-five percent of these discharges (n41,629) had no admission for asthma in the two years preceding the index hospitalization for asthma in 2001 (event-level file). To identify patients with multiple hospital discharges for asthma, we created a person-level file using a unique medical number and date of birth. At the person-level, there were 30,314 individuals with a diagnosis of asthma in any field who had no asthma admissions for the two years before 2001. Sixteen percent of asthma patients were children aged 0 to 18 years (n4,803). Of the children with a diagnosis of asthma in any field, 61% were admitted to the hospital with asthma as the primary diagnosis or a respiratory illness as the first diagnosis and asthma as a secondary or tertiary diagnosis (n2,919). By excluding hospitalizations with a primary diagnosis of asthma in the two years prior to 2001, we ensured, as did Ash and Brandt, 35 that the index hospitalization was an indicator of active asthma and not a repeat hospitalization because of poor asthma management following discharge.
Criteria for inclusion in our study were (1) a primary diagnosis of asthma or a primary diagnosis of respiratory illness with asthma as a secondary or tertiary diagnosis, (2 ) being aged 0 to 18 years at the time of the index hospitalization, (3) having no admissions where asthma was the primary diagnosis in the two years before the index admission (2001), and (4 ) having at least one hospitalization for asthma from 2001 to 2005. Almost two-thirds of the valid observations for children met our study criteria (n2,919; 61%), which included six children who had a readmission for asthma during the study period but were older than 18 years of age at the time of the second hospitalization for asthma.
Measures
The outcome variable was time to readmission between the index hospitalization for asthma and a subsequent hospitalization for asthma during a five-year period. We chose to examine time to readmission rather than a count of readmissions. There is some evidence that an early asthma readmission (i.e., within 30 days of discharge) may be a marker for emergency department visits for asthma in the past 12 months because of disease severity, comorbidities, or use of the emergency room as a primary source of care. 48 Longer time periods between an initial and repeat hospitalization for asthma more likely reflect modifiable factors such as asthma management upon discharge. 33 Variables related to time to readmission drew on the ecological framework proposed by Wright and Subramanian for modeling disparities in asthma, 17 as well as factors shown in the literature to be associated with repeat hospitalizations for pediatric asthma. 34 Individual-level characteristics included sex, age (0 to 4 years, 5 to 10 years, 11 to 18 years), race (white, black, Hispanic/other), payer type (commercial insurance, public insurance, unknown), lives in the same zip code as a hospital emergency room (yes/no), season of index admission for asthma (winter, spring, summer, fall), year of index admission for asthma (2001 to 2005), and length of stay of index admission for asthma (one, two, or three or more days).
Age was coded categorically because the profile of children hospitalized for asthma changes as a child gets older, with children younger than 5 years of age more likely to be hospitalized for asthma than older children. 2 Public insurance included Medicaid, Medicare, and RIteCare. The latter is Rhode Island's Medicaid Managed Care Program for eligible children in families with incomes up to 250% of the federal poverty level (FPL), 49 and is a proxy for access to care and an indicator of economic resources. 50 Living in the same zip code as a hospital emergency room also was used as a marker for access to hospital care, as the decision to seek asthma treatment in an inpatient rather than an outpatient setting may be related to the proximity of a child's residence to a hospital emergency room. The 16 Rhode Island hospitals with emergency rooms were used to create this variable; three specialty hospitals (naval, psychiatric, and rehabilitation) were not used. Season of the index admission was considered a potential independent predictor of repeat admissions for asthma because asthma may be exacerbated by seasonal increases in specific aeroallergens. Length of stay for the index admission was used as a clinical indicator of the severity of asthma and/or possible comorbidities. Three census tract variables provided the best available measures of neighborhood-level social and economic disadvantage. Poverty was defined as the percentage of residents below FPL, a threshold that depends on family size and age of children (0%-4.9%, 5%-9.9%, 10%-19.9%, 20% or more, missing). Residential racial/ethnic minority concentration was defined as the percentage of residents that were nonwhite (15%, 15%, missing). Crowding was defined as the percentage of households with more than one person per room (5%, 5%, missing). All variables were coded empirically to identify appropriate categories and ensure sufficient sample size. Approximately 15% (n436) of the person-level records had missing (n369) or incorrect (n67) census tract information. To these person-level records in the analysis we created a separate missing category for all census tract variables.
Statistical analysis
The cumulative probability of being readmitted for asthma throughout the subsequent follow-up period was estimated by unadjusted Nelson-Aalen cumulative hazard curves. With respect to our study, we wanted to observe if the proportion of children readmitted for asthma in neighborhoods characterized by high poverty, high racial/ethnic minority concentration, or high household crowding was greater than the proportion of children readmitted for asthma in neighborhoods characterized by low poverty, low racial/ethnic minority concentration, or low household crowding. The hazard functions assumption is that the difference in risk of readmission between high and low groups will be time-invariant.
We estimated a series of random-effects Cox proportional hazards models to identify the possible covariates for time to readmission. The time axis was defined as time since the discharge from the index hospitalization. The event was defined as readmission for pediatric asthma. A record was considered censored if a child never experienced another asthma hospitalization during this time period, if s/he turned 19 before having another asthma hospitalization in Rhode Island, or if s/he turned 19 before the end of the study period. A survival time was described as censored when the event had not yet occurred or was not known to have occurred during the follow-up time covered in the study period.
The Cox regression models the effects of covariates on the hazard ratio. The hazard rate is a measure of the likelihood for a readmission for asthma as a function of time, estimating relative rather than absolute risk. 51 Thus, in our study, the hazard ratio indicates the relative likelihood of readmission in population subgroups (e.g., Medicaid-insured children) vs. the reference group (e.g., children with commercial health insurance) at any given point in time. Variations among children, such as unobserved exposures to environmental pollutants, were modeled in terms of an individual-level random component (called "frailty term" in survival analysis). The frailty term allows for the incorporation of unmeasured random effects into the analysis of censored traits, 52 and, in our study, controlled for any possible correlation between children residing in the same census tract.
Analysis was performed in five steps. First, race/ethnicity was entered into the baseline model (Model 1: Unadjusted). Second, all other individual-level variables were added with the purpose of determining whether there were changes in racial/ethnic differences after adjustment for payer type (Model 2: Adjusted). Finally, neighborhood variables were added to the model adjusting simultaneously for individual-level variables (Models 3-5: Adjusted). Each neighborhood characteristic was entered into a separate model because of extreme multicollinearity among the neighborhood variables.
RESULTS
Between 2001 and 2005, there were 2,919 children who had at least one admission for asthma and met our study inclusion criteria. As shown in Table 1 , during this five-year period, 85% of children were admitted only once (n2,462), and 451 children (15%) were admitted more than once. The number of readmission events (subsequent admissions after the index hospitalization) represented 19% of all pediatric asthma discharges during the five-year study interval (data not shown). The mean time between discharge date of the index admission to the next hospital admission for asthma was less than a year (mean292, range 1, 1,784 days). Of children with a repeat hospitalization, 29% (n132) had a readmission more than one year after the initial asthma hospitalization (data not shown). The mean length of stay at the time of the index hospitalization was two days for those with a single hospitalization for asthma and for those readmitted for asthma (standard deviation  two days; data not shown).
Among all patients admitted for asthma during the study period, 1,743 (60%) were male, 1,937 (67%) were between the ages of 0 and 4, 1,760 were white (60%), and 2,053 (70%) presented with a primary diagnosis of asthma. In our sample, a higher proportion of children with hospital readmissions as compared with those with only one admission had an index hospital admission of three days or more (33% vs. 25%), were Hispanic (30% vs. 24%), had public health insurance (57% vs. 48%), lived in predominantly minority neighborhoods (36% vs. 28%), and resided in neighborhoods with crowded housing conditions (35% vs. 28%). Figures 2, 3, and 4 illustrate the cumulative incidence rate of hospital readmission by neighborhood socioeconomic characteristics. All three neighbor-hood-level variables showed a consistent pattern in the unadjusted survival curves. Children residing in the census tracts with the highest proportion of neighborhood-level poverty (Figure 2) , the highest concentration of racial/ethnic minority residents (Figure 3 ), or the highest proportion of crowded housing conditions (Figure 4 ) had the highest hospital readmission rates over time. In the unadjusted Cox proportional hazards model, the hospital readmission rate for pediatric asthma was 25% higher for Hispanic children than for non-Hispanic white children ( Table 2 , Model 1). After adjustment for all individual-level variables, children insured by Medicaid at the time of the index admission had a 40% higher readmission rate as compared with privately insured children ( Table 2 , Model 2). When we controlled for payer type, Hispanic-white differences in readmission rates for pediatric asthma were attenuated. Older age at the time of the index admission had a protective effect against rate of readmission for childhood asthma. The pediatric asthma readmission rate for children admitted for asthma in Figure 2 . Cumulative proportion of children readmitted for asthma according to area-level poverty the summer months, or who had lengths of stay of three days or longer, was 1.83 and 1.64 times higher than that of their respective reference groups ( Table  2 , Model 2). When we included neighborhood-level variables in the model, residence in an area with a high proportion of minority residents was associated with higher readmission rates (Table 2, Model 5). No other neighborhood-level variable was associated with an increased rate of readmission ( Table 2 , Models 3 and 4). After adjustment for all covariates, Medicaidinsured children were significantly more likely to have a repeat admission for asthma than children whose hospital stay was reimbursed by their private insurance carrier ( Table 2 , Models 3-5). Ref.
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Ref. Additional multivariate Cox regression analyses revealed that the hazard ratios shown in Table 2 were nearly identical in a model restricted to children with available census tract information (data not shown). Children with public insurance at the index hospitalization had a significantly and consistently higher rate of readmission as compared with children who were privately insured (hazard ratio [HR]  1.30, 95% confidence interval [CI]  1.03, 1.64). We also restricted our sample to children who were 3 years of age and older at the time of the index admission because a definitive diagnosis of asthma is often difficult to make in younger children. In the models for children older than age 2, areas with 15% or more racial/ethnic minority residents had higher pediatric asthma readmission rates as compared with areas with fewer racial/ethnic minority residents (HR1.75, 95% CI 1.16, 2.63).
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To determine whether neighborhood characteristics might explain risk of readmission when only one marker for economic disadvantage was in the model, we conducted additional analyses without payer type in the models (data not presented). The neighborhood relationships in the fully adjusted models became stronger, whereas there was no significant effect for race/ethnicity (HR for African Americans  0.76 [95% CI 0.53, 1.08], and HR for Hispanic/other  0.99 [95% CI 0.76, 1.29], as compared with white non-Hispanic children). Living in census tracts with crowded housing conditions was associated with a 34% higher readmission rate as compared with living in census tracts where less than 5% of the population lived in crowded housing conditions (HR1.34 [95% CI 1.03, 1.74]). The readmission rate for children living in predominantly minority neighborhoods was 43% higher than that of children living in predominantly white communities (HR1.43 [95% CI 1.10, 1.85]).
DISCUSSION
Readmissions for pediatric asthma are a significant public health problem. Asthma admissions consume a large proportion of pediatric health-care resources and account for a substantial amount of health-care expenditures. 53 Identifying children at high risk of adverse asthma outcomes may significantly reduce repeat hospitalizations for childhood asthma.
This study extends the findings of previous literature that have examined repeat hospitalizations for childhood asthma. We sought to determine whether the neighborhood context in which children live was associated with readmissions for pediatric asthma independently of individual-level characteristics. The importance of applying a multilevel framework for understanding disparities in asthma etiology has been well summarized elsewhere. 17, 42 Far less attention has focused on whether neighborhood-level contextual factors may contribute independently to adverse asthmarelated outcomes, after socioeconomic characteristics have been taken into account. The analyses described in this article are an important step toward understanding how social and economic disadvantage, at both the individual and neighborhood levels, may increase the risk of repeat admissions for pediatric asthma.
A main strength of this study was our ability to differentiate between the number of individuals hospitalized for asthma and the number of hospital events. This distinction is important as the total number of admissions for childhood asthma may overstate the number of individual children with asthma severe enough to require hospitalization. 33 Additionally, the randomeffects Cox proportional hazards model used in this study offered significant advantages as compared with multivariate regression analysis used in previous studies of readmission for pediatric asthma. First, the analyses not only took individual-and neighborhood-level risk factors in relation to readmissions for childhood asthma into consideration, but also time to readmission. In this study of asthma admissions and readmissions in Rhode Island, we identified 15% of pediatric patients who had at least one readmission. The overall readmission rate showed that almost one in every six hospitalizations for asthma was a repeat hospitalization. The mean time between the index admission for asthma and next admission for asthma was 292 days. Within the group of Rhode Island children with at least one readmission for asthma, 71% had a repeat hospitalization within one year. A time interval of six months to two years is often deemed an appropriate window for clinical follow-up of a chronic condition and therefore can be used as a measure for evaluating asthma management. [33] [34] [35] Second, our analysis of readmissions for childhood asthma took a more nuanced approach than did previous studies of childhood asthma hospitalization rates by accounting for whether individual-level risk factors were randomly distributed across neighborhoods or clustered by census tract.
Our research identified new as well as previously known predictors of repeat hospitalizations for childhood asthma. Specifically, the data from this study support the conclusion that children with Medicaid insurance are at significantly higher risk of readmission for asthma than children with private health insurance. The multivariate analysis showed that the risk for readmission for Medicaid-insured children was 33% higher than for privately insured patients, even after we controlled for race/ethnicity and neighborhood contextual factors.
The present findings are generally consistent with the one U.S. study that examined the joint effect of race/ethnicity, insurance type, and neighborhood context on risk of readmission for childhood asthma. Lin et al. 32 observed that Medicaid-insured children were nearly twice as likely to be readmitted for asthma as were privately insured children. Other studies of readmission rates for asthma among U.S. children and youth also found that insurance status (e.g., having Medicaid) was a reasonably effective way to identify children at risk for multiple hospitalizations for asthma, 32, 34, 38, 39 although a single variable such as health insurance is not sufficient to identify all children likely to experience a hospitalization for asthma. [32] [33] [34] [36] [37] [38] [39] [40] 48 Given that racial minorities are more likely to be poor than their white counterparts, an important question is whether race and ethnicity are independent risk factors for repeat admissions for childhood asthma or confounders for persistent social and economic inequalities between racial/ethnic minorities and white children in the U.S. We did not find, as did others, 32, 24, 38 black-white disparities in repeat hospitalizations for childhood asthma. In our baseline model with race/ ethnicity (unadjusted model), the readmission hazard ratio was higher for Hispanic children than for non-Hispanic white children, but as reviewed previously, when we controlled for race/ethnicity and payer type, the hazard ratio for Hispanic children lost statistical significance. We had expected that non-Hispanic black children would have a higher readmission rate than non-Hispanic white children, but our hypothesis was proved wrong.
In Rhode Island, as in the U.S., race and socioeconomic status are tightly interwoven, making the effects of the two factors difficult to separate. 17, 41 Like many other states, Rhode Island provides health insurance to income-eligible children. RIte Care covers children until age 19 in families with incomes up to 250% of the FPL. 49 Of the children younger than age 19 enrolled in Rhode Island's 2004-2005 Medicaid/RIteCare Program, 71% were Hispanic, 68% were black non-Hispanic, and 42% were white non-Hispanic. 54 As previously noted, the high degree of overlap of racial and socioeconomic status in the U.S. makes it difficult to determine if it is "race and social class" or "race or social class" that produces disparities in health status and health outcomes. 55 Additionally, the mechanisms by which race/ethnicity and Medicaid insurance contribute to disparities in pediatric readmission rates either directly or indirectly are complex. For instance, asthma is common in children eligible for Medicaid and the high use of inpatient and emergency department care for asthma management among Medicaid-insured children has been attributed to the complex interactions among biological, psychosocial, and environmental risk factors, compounded by poverty and intermittent access to primary health care. 56 The findings from this longitudinal analysis of Rhode Island Hospital Discharge Data raise interesting conceptual and methodological issues about how individual-and neighborhood-level indicators of economic well-being may affect health and health-care use. As discussed previously, Medicaid insurance was correlated with race/ethnicity, but insurance status also was associated with neighborhood markers of economic disadvantage. Among children hospitalized at least once for asthma in our study, 75% of children who lived in predominantly racial/ethnic minority neighborhoods had public insurance as compared with 40% of children who lived in less racially diverse neighborhoods (Chi-square p0.01, data not shown). Similarly, 76% of children who lived in neighborhoods with crowded housing conditions had public insurance as compared with 40% of children who lived in neighborhoods with less than 5% of the population in crowded housing conditions (Chi-square p-value0.01, data not shown). Our results suggest that Medicaid health insurance may be capturing some of the physical and social characteristics of neighborhoods frequently associated with a hospitalization for asthma, [10] [11] [12] [13] [14] although we cannot test this hypothesis with available data.
Neighborhood data for exploring contextual factors related to asthma outcomes would profit from refinement. As reviewed previously, many of the suspected contributors to the development of asthma and its exacerbation are linked to the environment. For instance, living in substandard and crowded housing conditions increases a child's exposure to indoor pollutants known to trigger both the onset of asthma and the exacerbation of asthma once someone has the disease. 12 Poor and minority communities have higher exposure to environmental hazards, such as air traffic pollution, that contribute to asthma. 12 The location of facilities that emit a significant amount of pollution are available from the Environmental Protection Agency, which can be linked to hospitalization discharge data at the census tract or zip code levels. Knowing the location of air-and land-polluting facilities does not tell you whether, or to what degree, the public has been exposed to specific pollutants. 57 One other result merits discussion. Children with a hospital stay of three days or longer during the index admission had a 66% higher asthma readmission rate than children with a shorter hospital stay during their first admission for asthma. In comparing pediatric admissions for asthma in New York and in Pennsylvania, Silber et al. 53 found that children with a hospitalization for asthma that was four days or longer were substantially more likely to be readmitted for asthma than children with shorter admissions when first hospitalized for asthma. Length of stay may be a marker for more severe disease, complications from comoribities, or gaps in the health-care system, such as inadequate management of patients with complications, or less adequate outpatient management for children with asthma. Whatever the reason, a prolonged length of stay for an asthma-related admission is a sign of a system failure, either inside or outside of the hospital. 38, 53 Limitations Limitations of our study included inconsistencies across providers and across years, as evidenced by missing or incomplete census tract information from records in the earlier years covered in our study (2001) (2002) (2003) , which may have led to biased estimates. Another limitation of the study was the inability to characterize an asthma-related hospitalization in greater detail. The Rhode Island Hospital Discharge Data include a limited number of variables for each hospitalization record. No data were available on clinical markers that may vary by race/ethnicity, such as age at onset of asthma, severity of asthma, adequacy of asthma treatment, or family history of asthma. Finally, we may have undercounted the number of repeat hospitalizations for childhood asthma, as medical record numbers are specific to a hospital and do not follow the patient if s/he is admitted to another hospital. On the other hand, there have been few studies of repeat hospitalizations for childhood asthma that used datasets with comprehensive longitudinal patient data.
CONCLUSION
The relative importance of social indicators such as minority race, Medicaid health insurance, and neighborhood context in relation to risk of readmission for childhood asthma is a new area in asthma epidemiology. We believe that health researchers can further our understanding of disparities in repeat hospitalizations for childhood asthma by examining neighborhood conditions independent of individual-and family-level characteristics. A conceptual framework that takes into account the importance of individual-level risk factors and the neighborhood context in which children live is likely to improve our ability to identify children at highest risk of repeat hospitalizations for asthma.
Still, a family's economic resources, as measured by insurance payer type, may be more effective in identifying children who are at highest risk of readmission for asthma-and more efficient in screening out those at lowest risk-than a child's race/ethnicity or neighborhood contextual factors. Put simply, if health insurance is a marker for risk of readmission for asthma, then we need to consider whether adequate follow-up for children with asthma is happening as often for children who have Medicaid-paid asthma hospitalizations as compared with privately insured children admitted for asthma.
